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究了含 PDMS 的嵌段共聚物自组装及其银纳米复合材料的制备。主要内容如下： 










































































Nowadays, there has been much interest in the research of the polydimethyl- 
siloxane (PDMS)-containing block copolymers, since they always exhibit excellent 
properties and have broaden the application of organosilicon. Meanwhile, it’s a very 
hot topic to study the self-assembly of block copolymers to form micelles in selective 
solvents, because those micelles have great potential values in amounts of areas. 
Besides, researchers also focus on the utilization of block copolymers to synthesis the 
metal/polymer nanocomposites since such materials usually display some other 
peculiar characteristics. Based on the above contents, the work done in this paper is 
summarized as follows: 
1. By choosing mono-hydroxyl terminated polydimethylsiloxane PDMS-OH as 
the reagent, the objective product PDMS-Br can be obtained via the esterification 
reaction with 2-bromoisobutyrylbromide. Then according to the mechanism of atom 
transfer radical polymerization (ATRP), the well-defined PDMS65-b-PMMA67 diblock 
copolymer with equal block length was synthesized by using PDMS-Br as the 
macroinitiator. The self-assembly behavior of this kind of copolymer was investigated 
by tuning the contents of the mixture solvents under room temperature. The chemical 
structure was charactered by infrared spectroscopy (FTIR) as well as proton nuclear 
magnetic resonance spectroscopy (
1
H NMR), and the molecular weght and its weight 
distribution was charactered by gel permeation chromatography (GPC), while 
Transmission Electron Microscopy (TEM) was introduced to study the micelle’s 
morphology. It showed that PDMS65-b-PMMA67 was inclined to form spherical 
structures and didn’t undergo an obvious morphology transition with the variation of 
mixture solvents. Since PDMS block constructed the core of the micelles and its 
solubility in the selective solvent could be improved by increasing the temperature of 
the system. After heating and under Dynamic Light Scattering(DLS), one could find 
the diameters of the micelles have became larger, this may be due to the enhancement 
















the micellar core. The above phenomenon was an evidence to certify that the resulting 
micelle was to some extent temperature-sensitive. 
2. In order to investigate whether the PDMS-containing block copolymers can 
self-assemble into multiple morphologies in organic solvents, we also synthesized the 
fluorosilicion diblock copolymers PDMS-b-PHFBMA with strong microphase 
seperation ability. By taking those factors (ie. block length, composition of the 
solvents, polymer concentration as well as the removal of the common solvent in the 
system) into considerations, with the help of Transmission Electron Microscopy 
(TEM), Scanning Electron Microscopy (SEM) and optical microscope, it is found that 
PDMS-b-PHFBMA could self-assemble into different morphologies. Herein, based 
on the experimental results, a thermodynamic model was introduced to describe the 
mechanism of the formation and transition between different morphologies 
qualitatively. It indicated that different factors did have their specific contributions to 
the ultimate structures. 
3. During the synthesis of silver nanoparticles, we choose PDMS-b-PMMA as 
the stabilizer, by the utilization of toluene and N’N-Dimethyl Formamide as the 
solvents, no other reductant could be added in the system. Different factors such as 
temperature, with/without polymer, block length and the mass ratio of polymer 
/AgNO3 were considered to study their effect on the preparation of silver nano- 
particles. After precipitation, centrifugation and drying, the resultant nanocomposites 
were characterized by static water contanct angle to show its well hydrophobic 
properties; by thermogravimetry, it revealed that they would be more heat-resisting as 
the relative content of PDMS increased; finally the neat copolymer and the 
nanocomposites were investigated to test their antibacterial property. It indicated that 
the neat copolymer didn’t show antibacterial property but the nanocomposites were 
demonstrated to display strong antibacterial effect. The optimum content of the 
nanocomposites was consisting of Ag/PDMS65-b-PMMA30, which was loaded with 
7.3% (w) silver nanoparticle and their mean diameter was 9.43nm. 
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讨 PDMS 的性能及其共聚物的合成方法。 
1.1.1 PDMS 性能 
在 PDMS 中，正是由于其主链 Si-O-Si 的存在，才赋予了它优异的性能[1]。
其 Si-O 的键长为 1.64±0.03Å[1]，这要比按照原子半径累加法算得的键长要小，
这可能是由于受到 Si-O 键中部分双键特征的影响，同时还可能是受到了该键中
Si 与 O 原子电负性性质的影响。因此聚有机硅氧烷类聚合物被定义为介于“有
机-无机”之间的粘弹性物质。此外，由于 Si-O 键的极性关系，使得这类聚合物
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